An experimental model for chronic compression of dorsal root ganglion produced by intervertebral foramen stenosis in the rat.
Under anesthesia and sterile surgery, a small stainless steel rod (4 mm in length and 0.5-0.8 mm in diameter) was inserted into the L5 intervertebral foramen in the rat, developing intervertebral foramen stenosis and hence producing a chronic steady compression of the dorsal root ganglion (DRG). The hind paw on the injured side exhibited a significant reduction in the latency of foot withdrawal to noxious heat and manifested a persistent heat hyperalgesia 5-35 days after surgery. Injection of 1% carrageenan into the intervertebral foramen, presumably causing inflammation of the DRG, also produced hyperalgesia to heat on the hind paw of the injured side 5-21 days after surgery. Extracellular electrophysiological recordings from myelinated dorsal root fibers were performed in vivo. Spontaneous activity was present in 21.5% of the fibers recorded from DRG neurons injured with chronic compression in contrast to 1.98% from uninjured DRG neurons. The pattern of spontaneous activity was periodic and bursting in 75.3% of the spontaneously active fibers. These neurons had a greatly enhanced sensitivity to mechanical stimulation of the injured DRG and a prolonged after discharge. In response to TEA, topically applied to the DRG, excitatory responses were evoked in the injured, but not the uninjured, DRG neurons. Application of this experimental model may further our understanding of the neural mechanisms by which chronic compression of DRG induces low back pain and sciatica.